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25 Androgen #5705 o P kLE VB LU
BERY TABICRIT TR

SRKFEFWERHEARERE (EE | FEEMLBEER)
A w B =

(RBAI57H 3 A17TH M)

Mz B 3 BIEH androgen OIEBOFM 2 RE T 2 HIN T, MHAITIERKE B L USEBIRIER S v
b %Fiv, FEXZED dehydroepiandrosterone acetate (DHA - Ac) #5 B DIMiEH follicle stimulating
hormone (FSH), luteinizing hormone (LH), prolactin (PRL), ¥ 7/ (SA) BEOCETES L U
LFEMBBED SA WEREIE L, HERN L. DHA-Aco 1 Hik58I, 2, 55X020mg & L,
BE5RH0E 3 BB £ U7 HEERRS LU, MBSO FSH, LH, PRL B O#E 21 radioimmuno-
assay BE A, MEB L OHEBSO SA BEMAIMER, resin column 2 THIH L T thiobarbituric
acid AV THIE L7z, DHA - Ac #5112 X Y II¥EH FSH BEEICHE L, mEd LH 3EWHLH
HEFRUT, MEF PRL GEHICHEMLU 2, E—2 2554 3BCEL, FOMOBMIZa Y bo—1@E
CEPEZHDOTH o7, MIEF SA Hik DHA - Ac BE W X VEERA L. BE#FO SA i, DHA
SACKBEBREIDUTO LI B bR L. TRbELTAIIERKRS v b TR, 2¥ bue—#iE 39.1+
5.2 ug/100 mg (Mean+S.E.) TH o728, dbmg/HE23AB LU 7T HERET % L £ ¥h 70.65.4,
108.6+5.5 ug/100mg TH Y ,20mg/HZ 3HB L V7 BERECRFFN 45.9+1.1,42.8+3.0 ug/
W00mg THolz, THIFEEBRAD SABEIZ—FEZTODHA -AcBRETRAKMT 528, 20E%
BALBRETRBCEDTE e 2RL T2, JREEHERS v F CREESFO SABER, 2> bo—
NVEET 34.3£1.6 ug/100mg T, DHA-AcHRETIZ5 mg/H%2 3 A8 LU 7 HEHE T 36.4+2.5,
83.1%5.0 £g/100 mg, 20 mg/H % 3 B & U 7 HRHI5 T3 38.2£3.1,92.9+3.5 £g/100 mg ThH o7z,
Ziid,DHA - Ac He 5.8 & BRI SA BE L OBERY, JIEOBERC L VBERZTAZLERLTL
3, BEAABAO SABELRAIET 22 LI2L D, DHA - AciR51C & » T 2 2 [E LK mucification D2
EnERCRASNED 2 LR ENL,

Key words Sialic acid, Vaginal mucification, Dehydroepiandrosterone,
Proteohormone.

T B W TIZEAEH b sex steroid 2351 & h, VD),
BB LB (extragenital) WIEA 2 RIZL TS, — 7, BB L B 1) B E—0 sex steroid S
FEETIXINEH S 0 progesterone DS & 12 iE BTHIEBEREL X, PR%LHRE L EERE
L, estrogen D M WHEAE I BRI EE T LTk T BRI E > adrenal androgen 2397 D HEIZ
. Thibb, BEEHERRLLETE, PEEH FWENTHSB, ZORIE M androgen 2SEHER DMK
BUTHIMHRE D estrogen BICEBIZTED & 17 WVE Y OHIEYE (precursor) ¥ LTERLTHED,

Effects of Administration of Dehydroepiandrosterone Acetate on Serum Proteohor-
mone Levels and Sialic Acid Concentrations of Genital Organs. Shozo Oosaki, Depart-
ment of Obstetrics.and Gynecology, (Director: Prof. E. Nishida), School of Medicine,
Kanazawa University. -
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ZOWEEIT L VABRBRLEONSWERIRE 2BE
PRI TNBID,

bbbz n s iz B8ir 2 BB androgen OF)
HE, M8 MBI RIZTEMENERB X UEBRE
WESEZEWDOWT, —EHOWMRETE>TETRS
202 2 DEYPERERO—D B LR RIZTR
htH 5101920 b MzBWCIREEE IR <
Iz estrogen DEE %36 { B 523, BRI INESR
O estrogen 2K L T b IE EEOFERE T S 1E L BB
EETLZ,

BRIV b B EAMEER (colpitis senilis) & v»
LRERMEEL L X ITh 3RO Z 2%, 50—54
B 21%, 55—59 %% 309%, 60—64 5% 43%, 65—69 BX
41%, T0ER60%TH D, BFARE 10~20FEE2RTH
WEBOTERTSRES OB ERR2FEEL TS,
Tibh, EEEERADOZHWRESLESOELERR
2T BZHEO R, FRATO 40 A 100%TH
D, 50—54 %% 79%, 55—59 &% 70%, 60—64 &% 57%.,
65—69 B 599%., 70 BRfX 40% TH 2 59, Z D/ $ ¥
— i3, Bl androgen £AEDRERRET 5 11

- deoxy - 17 - ketosteroid (11 - deoxy - 17-KS) &

R O SRR O RERTHE, 35—39 1K 107
pg/dl, 40—44 B 109 xg/dl, 45—49 & 105 peg/dl, 50
—54 %% 84 pug/dl, 55—59 &% 72 ug/dl, 60—64 5% 55
pg/dl, 65—69 #% 60 ug/dl, 70—74 B 45 ug/dl, 75—
79 3% 55 pg/dl, 80 mR 32 ug/dl OWANY — > L E
BEL—BLTna", 20O hdd, BEEDEL
B BB P androgen DHBRMIERICBEL Tns L
pEflan s,
bbb BB androgen D EF I FIFTEED
R ERET 5 BT, BIB 4 androgen DEESET
#% % dehydroepiandrosterone (EA'F DHA :B&) %A
Bty X UTEIIERER S v PIciREL, 208K
SRR SR i X Al EFOMBERELICD
VT, BEEER, BREMBFERICHETL, DHA %
Bt ELFORERSZOMOFRLEOET S
ZE ERERL Ty aps0a4s), = ZbIL estrogen &
St E3BESPICRE>TWRRINH
320~30 Fstrogen S5 DHFH L AR B LELVEL
i, BEEPES X CRBMREAOZFE 2R R
(mucification) TH 5., 2D DHA BB L > TET
% mucification OFIEFEZ LD Tk, KEHD
AL T, WEIEIC B8 17 3 mucification DR
ERRBIC OV, bbAOWRZEKL>TY
HHBEHSHICENDDH B HP0D, (LD B0
BN OES & ORE bITR b T 33999,
BRI, BRI B 75 DHA 5 k281, &

g

< i mucification DTRE X EFIRERELTL ey,
DHA # & mucification D E& & O BEBE % i3
L, BRENTEEHAT BN TRES AL, {3
HEEDE L L TR D00 b OB RE S A,
mucopolysaccaride % glycoprotein DS ThH b, &
EnkWEWBERLE T L PRSI TVL Iy 7 0p

(sialic acid, AT SA L8 BEDOREL L TR
E ALz~

TRIORERER S v b icfE2 2O DHA 28501k
EDELEFETSA SEELZHEL, ZOBE0OHEE
ki X 2 LR OWEENER L L,
72, T OBEWB T B ME SA OFENZ DL T H 5%
Mz 7. & &z, M 0 DHA 13580 M follice
stimulating hormone (LT FSH &#), luteinizing
hormone(2AF LH & B), prolactin(B{F PRL £§)
BEOCE{IZOVTRE L, DHA L FTEMAM gona
dotropin & OEEMEB X UZFNS LB EK SA L0
BEHWOWTHEREMZ -,

s & UHE

EEREHYIEE 140 g FTRO Wistar RIE7 v M 2R
VW, SEERE IHOREIFERIE LTSmEL, #
DMATITIIEBEL L BB CARASS L TE
EREHET A X3EEL. TR I v bLT
IZ, ether FREF T i &ER & 0 IR 2 FE0% L, 38
WEL 7z & ® % A v 72, Dehydroepiandrosterone

(DHA) L Ti3 DHA acetate (DHA - Ac) 050
mg/ml MER 2 Az, RV E VIS ONBREICR
oil solvent 0.2 ml ¥ W& L7,

I B X U SA OSBERICIE, ROTLE
BRI & B I0KOR, thEEREERAV, BHLLE
O BEETE D%, —HEBEFNRERC LY,
% SA fIB L T2,

SA BHIE R, 50 % homogenize FIEERE 1L
D, 0.1N Bl Iml 2INZ, BRI TREIL 25
754> homogenize L7z. Ziv% 0.1 N Hifig 5 ml 2%
LT, NERHSBE T EREEBL, 80CT1IH
BN AHR 21T o 7240, B g B L, BEE
215 cm 3,000 rpm T 20 SMREL L, EHEOTATE
FHES #L7: Dowex D column iB L 72,

BRI & 0 HBEL 72 SA MR T 57:00
column E¥RD & 5 1 F8l& 1722, lon exchange
resin T# % Dowex 2 X 8 (200~400 mesh, B
%, Dow Chemical Co.) D&z 3 &0 2 NIEH
BINZ KSR IR L, ¥ 30 HH8ER LB Y
AR BEET 2 |IEE 4 BT 2, ZRE filter (177
AECHL, BEO 2 N EET M) v LK HE
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27 %, fic Cl ORI & U < o7 & & R HERL
wip, Thi 1 NEEREFRSEZ WY, ZOLdL
C#fEL 7z resin D—EE %, EHIC glass filter 28
wiAE 0.7XE & 20 cm @ chromatography B4 5
ABCAR, BE 6 cm 2% 5 & 2Lk, ZORIH
3g Thole, THMEMERMATIC 0.1 N B 10 ml TH
BLTHORV.

D& 3L CEME N column BRI R L
%, 10ml DFEFAT 2 E¥MEL, 8 ml D pH4.60
1 MEEE—EEER S 1 U ¥ LB T SA 2EH L.,
28 column OEFEAIKEL TIEE 10mtl © 2 N KER
{F b Y 7 LKEEHE, 0.1 N BERR CIRRBENE L TRV,
gk, TOXIRTHEXSBEERLIBZILE2TFH
R,

SA O EBRIGIZ I thiobarbituric acid (TBA) ¥
PHVLS, BETEEBOEH 0.2m] & HEHM
BTHBIDIE, ~FEREL LD SA 2EUERE TS
WEHIEBRELT IR S, ThbbEMFETIE, SAD
I 8 ml OEFREERERY, 8 mI2BDSB0D
0.2ml ¥ 2EARKIGASE L L O Tl SA BE»HH
TERIENEHL, BROFETEBE2RAL, W
BT ~REFHEMED 2 [HIXEHE» o 72,

FITREOEHERIISADERSTH B N-

“acetylneuraminic acid (NANA) 2HwT, Zha
O column BT 2 FH/ N F—V 2R LI, Thbb
8 ml OEEEE CHSE L7 &1, BHEEE 0.2 ml
TORR A EDN 7 ARMAHEBRECLD, Tho%,
TBA Bz & 2 BAERIGE1T2 » THEHHER (elution
curve) 2 REXMRES RN /2. 2 OER, FTRET R
bb1.4ml £ TOEHBTIZIFE LA L SA BRH2h
T8 11~12 KH % peak ¥ LTE 9 ~15 X DI
ABAHEHLC, ZORDOEBHBICE 15 SA B
H{bTFrTHol, Lo T, EBRORHECY-
Tik, BHEORYIO 1.4ml (TE5) 2HE» S
& TOBD2.4ml(E 8 ~19 KD 12 F5) 2 HER
HELZ, Z0X3 L TEDRIEHE 2.4ml 0 3
50.2ml iz oW T EABRIGETTAY, BohiEeR
HROSAfEL L7, g2, BEREBBELTIOL
IRLTHR N EEMBEORE L 549 my THRAK
WeRL, NANADZRE L —BLTBD, Lot
ITRAMBRETREERIBONZ D LRI,
EEIZIE NANA % EEHME & LT 549 my CHIEL,
BHL7-.

MEH SA #43, M¥E0.1ml % 0.1 N Fif 4 mlth
CETEAL, 80°CT 1 B RIIIASE%RZ D 0.2ml %
tY, TBABIZ L h BEEES LTz,

BB WM ITIX, hematoxyline - eosin (H. E.)

Hufayk, periodic acid Schiff (PAS) K5, mucicar-
mine (CM) %, alcian blue (AB) ¥tk ¥
Awshniz,

PRL, FSH, LH ©fil7E 1213 7 v b B radioimmuno-
assay kit (NJAMDD, National Institute of Arthritis,
Metabolic and Digestive Disease, U.S.A.) #FW,
ZHidE L D REERT, BEARSLVELBLICL S
#E3RZ 1% Chloramine T 2 & 2 FE#FEY, T
2% Bio - Gel P - 60 (BIO - RAD Labor.) 27z,
%%, FSH, LH BERZNhFh NIH-FSH-S 1,
NIH-LH-S 1 #8% ¥ U gg/ml,ng/ml L LTHE
HL.

54 #

I. DHA-Ac 50 ER SA BERZTEE

1. FMRGEERERS v b8BT 2 S

TIPSR Z v MICDHA-Ac®2 1 RFhENS
mg, 20 mg % 7 BMEREEH L BS 0B EERN SA
BEOZELZ, B, 2RTIEL Tho,

5 mg BEDBERR 1CFRTZL{,DHA - Ac 3
BeEntiEeE, 3 AMkSE, THELSEOBERN
SA BEIX, Zh¥N 39.1+5.2, 70.6+5.4, 108.6%
5.5 ug/100 mg (Mean=+S.E.) TH b, #5EHKOH
e T IBIFEARIICHINU 2, OFE DR
FRTIE, MEHEIELRIE2~3BLEETHD,
PAS & TIXRHEWE 2 24 5 7245, alcian blue
THEAIHEF 3 HMAVRBOMBA R D s h,
mucicarmine FETHRBITHEICHE 2 AT
s, BEBMETIE, ThsREHEEDEIIZD
ShigmoTe.

DHA - Ac 5 mg 3 HEIREHTIMMEIX 5 ~10
B gy, #E X & UHhEIZEE S mucification
ERL, ZOESIE PAS B35 X U alcian blue Jifa
THRVBMEE R L7, 28 mucicarmine & Tli3E
DA R RS & i, BB IE mucifi-
cation 8 & ' Z OREHETE I LA shkho
7.

DHA - Ac 5 mg 7 HEI&RE5ETIIMIRE I 15~20
& L JEIIL, mucification & & & WWEHH L %2 57248,
EEMRO 1~2BurirEFEERZDohih ok, &
BREFRRY 3 HMESH L 22 nFEROEMN 2R
L.

INGOFRLELEFNSABE L 2HBT5E,SA
BEOLEEACEL KT LaRENLDI,
alcian blue BHEYETH D, &\ T PAS RIGHEY
Bo@HH L BHEEORANSABEDCEE & X { ¥F
T AHERSERD 5N, FNS 2L, mucicarmine
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REOEEIL SA BEORMORES KRB L 057,
DHA - Ac20mg B#EDBEDOEER N SA BED
LR 2IERT L THo7 . Tibb 3 HEE
53, 7T BERSHO SA BEIZFATNEL 45,9+
1.1, 42.8+3.0 £g/100 mg ¢, ¥ W B D 39.1%5.2
#g/100 mg WH. U TBRED EFERIZTR0 1223, 28
BRI b d o Je, JHBERIE, 20 mg 3 B
SR BLTIR LA  wREMRO A,sEL
<, 2 6~10 BE ML, estrogen BEBUCEERIL
TH Y, mucification 3FBD SN o7z, PAS #f
TREEHEO—FcEEBEMESBDONEDOA
T, alcian blue e TRREMTH -7, 7 AR ER
TRFAROBER 2 & 5B h, £F 10~15 B L
AL, PASHEEBIEZLALYEETH T,

Zhs, DHA-Ac #5028 2858
CEERNSABE L OBEREE2ERLTAS L, K3
DZLLTHY, BEN~40mg 2 TIXSABERE
WU, BESOmg £ 2 2% & SABEIIICAR
L, ZIRRSHOMEERL:E.

2. EES Y CBIIER

DHA - Ac 5B L fE E W SA #E - OES 2
JUEERBOER S v MizDoWTHREL, FERIEIELE
B2 v b DBE L HBL T,

39, ER MRS HC B LER SA BESH
ELI kT2, estrus, diestrus 1 diestrus 2, pro-

150 -

DHA-Ac  Smg/d.

MeantS.E.

=
E=)
1

Vaginal sialic acid concentration pg/100mg)
o
-]
T

Time in days

Fig. 1. Effects of administration of dehydroepi-
androsterone acetate (5mg/d.) on vaginal sialic
acid concentrations in biovariectomized rat.

I

estrus I B1J 5 SA BB, THENTE 34.3+1 ¢,
34.0%5.2, 35.6%2.2, 35.42.7 4g/100 mg ThY,
IZIZE U v~V TH - 72, proestrus Tl diestrus 11
HU, BEREGBE LR ERSED SA &5 RE53E
BERMU 73S, BEEL) OBECRIESIH-
7z,

DHA - Ac 851, estrus 258 & L Z ORiin s
BE5REA UL, 5 mg 3 ARKRESHCRELERNSA
B, 39 36.412.5 £g/100 mg T, FMEEE estryg
D 34.3 pg/100 mg ICELUBE ERBEAE R o2
BREREH oo, 5 mg 7 BEBRSHCRTY
83.1+5.0 ug/100 mg & ML 72, AEMEIL, 5 mg 3
H Mi% 58 TSR estrus O & BHET, mucification
ERDT,PASREY I BEBETH o, 5 mg
7 HMBSBETR EEMEEIN 0 BELY, RER

DHA-Ac 20 mg/d.
MeantS.E

50 |-

T (pg/100mg)

Vaginal sialic acid concentration

Time in days

Fig. 2. Effects of administration of dehydroepi-
androsterone acetate (20mg/d.) on vaginal sialic
concentrations in biovariectomized rat.

150 |

100
E MeantS.E.

Vaginal sialic acid concentration (1g/100mg)
HH

] 50 100 150 mg
Total dose of administration
Fig. 3. Effects of administration of dehydroepi-

androsterone acetate on vaginal sialic acid con-
centrations in biovariectomized rat.
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p1~2BEERLTHRE TEMIEERL mucifi-
cation & PAS BiE0sgin s e,

0 mg BEHTIE 3 AHRER, 7 AMRSHOE
FREASA BE, TRENTE 38.2+3.1,92.9£3.5
pg/100 mg T, 3 HRER G TINER L OMICEE
paeniofss, 7 HMREHTIRERREMS
an bt S, 3 BRRERTIE 5 mg BEH
DB L ERTERR R o ress, T ARRESRTIR
gL EOER A LV mucification 23FH 5
7.

+b b HASIEMER S v iZ DHA - Ac20mg %
7 HRERE L B& 1, mucification 1344 L A{LR
Eriy, SABELNREITETT20RL, I
#5y Tk DHA - Ac 20 mg 7 HS L7 BE&5E
v mucification & SA BEOERHBTED Sh iz,

I. DHA-AcHEDOFESARCRETESE
1. ERSNEER S v NitB 02 RE

TEIIREME S v b i DHA - Ac 285 L728480
—~FEAERIR, M4 TRTIEL, WEE, 5 mg

IEBLV T B 5, 20mg 3 BRIV 7 HEKRSE

0 |
e | DHA-Ac. §mg/d.

B8 oha-ac 20mg/a.

MeantS.E.

20

A\
\

150 -

100 +—

Uterine weights (unilateral horn)

50

Time in days
Fig. 4. Effects of administration of dehydroepi-
androsterone acetate on uterine weights (uni-
lateral horn) in biovariectomized rat.

BT, Theh¥iy39.442.2, 82.246.7, 83.0+
3.1, 153.8+6.9, 235.0+7.1mg TH Y, DHA - Ac
BEREMEART BICUizbt> TERBIBEML 72,
272, 2DBEO—RMFEARD SAREERI, ES5
WRT T e, TRAZRFH18.240.7, 30.2+1.5,
22.442.0, 48.0+2.4, 101.8+6.34g THY, 5 mg
®|ETRZOBEIMIETE TR P 57225, 20 mg 5T
RS AROBME HicEFR LT,
BUEEYDOSABEOVIERIR6 DL, %
NEHL 46.913.3, 37.3+2.3, 27.142.4, 31.2+1.0,
43.2+1.8 ug/100mg TH D, DHA - Ac 5RO
me#edhs2BEZTHRL, ThULoRE5ETIR

HHHEL, REMOBEITEWEEZRTEASED

150 |-
ug
V72 DHA-Ac 5mg/d.
£ B2 ova-ac 20mgrd
$
[~4
§ 100 - Mean*S.E.
b
Q
L]
L
®
@
3
£
8 -
= 50

Time in days

Fig. 5. Effects of administration of dehydroepi-
androsterone acetate on uterine sialic acid con-
tent in biovariectomized rat.

DHA-Ac  §mg/d.

%4 DHA-Ac 20mg/d. MeantSE.

( png(wmg)

Uterine sialic acid concentration

Time in days
Fig. 6. Effects of administration of dehydroepi-

androsterone acetate on uterine sialic acid con-
centrations in biovariectomized rat.
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ohl:, TESABELRSBERORBERRT LR
TOZL{Th-l.

2. EEIZvICBUIEE

27, E¥7v r ORI 3 FEEES
IUVSASERERHEL, RHFSA BERIE L. &
B, HERAAFEALER S T2 SR,

FHEWRIAERI, estrus, diestrus 1, diestrus 2,
proestrus I BWTIZFNFNFLY 346.2£15.1,
271.7431.8, 233.3+31.8, 369.5+45.5mg TH Y,
SA BE&HE&IZ 109.0+7.3,115.0%7.6,115.0+14.0,
170.0+10.0 ug T % - 7z. SAMEE 12 31.4+1.2,
43.1+4.1, 49.540.9, 40.7+2.4 4g/100 mg T, di-
estrus I BV TR 3 EEER L.

FEER L ZZABROER R L, estrus, diestrus
1, diestrus 2, proestrus FHizBWT, EEIZZh
Ny 124.8+5.4,89.7+3.2, 78.7£10.8, 160.5+
14.3gTHY, SAKRESFEIZ32.8+2.1, 31.0%3.2,
26.042.3, 44.842.8 ug TH D, SA BE L 26.2+
1.0, 34.6+3.3, 33.5+1.9, 28.6+3,1 ug/100 mg T

(ug/100 mg )

3§ MeanxS.E.

= " ek L . .
0 50 100 150 mg

Uterine sialic acid concentration

Total dose of administration

Fig. 7. Effects of administration of dehydroepi-
»androsterone acetate - on uterine sialic acid
concentrations in biovariectomized rat.

53

Hotz,

DHA - Ac 25 L8k, R1eRT g,
FEERIEAL,SARSEESAEAE b - Ty
L. SABEREECERLL, ?EW%@%%%E}
BROBEMER LI,

. DHA - Ac 5 0Mi# SA BECRIETHE

1. TARSRERERS v kB 388

MR RERR 7 » iz DHA-Ac 1HE2, 5, 9
mg % 3 B L7 B S LI BE DM SA B
ZaEn, BRRTTELTHY, WFRHETEY
#RL72. DHA - Ac R 5IRE L INIE SA BE - OE
B, MO0ZLTHY, BELEDRIL Hizny
SABER L DEIETTAEASREN., Thbs
MmiESABE, DHA-AcHZEXIEE, DHA-
Ac2mg 3 HfE, 7 HM&KEEE, 5 mg 3AM, 7R
& &%58, 20mg 3 HE, 7 HESEERCRsAE
N9 110.8+6.3,99.4+7.3, 93.49.1, 96.3+5.5,
99.9+3.5, 86.3+5.5, 70.8%5.4mg/dl THo¥,

2. EEZ7y bBUIIHE

EHEZ v MBI 3I0E SA BEIZ, estrus, diestrus
1, diestrus 2, proestrus FHIZB VT, FhENE
#J 98.5+2.5,97.5+2.4, 99.8+3.0, 105.5%5.3 mg/
dl T, IZIZEROME LR L 728, proestrus B WL TP
PEEEFTERSA ST, TIEEHERLLEST
X I7E SA BEX R L,

DHA-Ac 1HES5, 20mg # 3 HB L U7 HE%
EULBEDOER Sy M¥E SA BEI3, DHA - Ac 3
RS EBED estrus #, 5 mg 3 HE, 7 HHEERSE
¥, 20mg 3 AR, 7T BESBERTI, ThEh¥y
98.5+2.5, 95.8+5.3, 74.5+2.9, 86.7+3.0, 68.9¢

Table 1. Effects of administration of DHA-Ac on uterine SA concentration in normal cyclic rat.

Control DHA-Ac
(estrus) 5 mg/d. 20 mg/d.
Uterus 3d.* 7d* 3d.* 7d.*
N=6 N=4 N=4 N=4 N=4
Wet weight (mg) 346.2+15.1 | 517.6% 8.3 | 435.8+13.2 | 459.4%16.5 | 509.0£18.3
::;Zi) SA content (x) 109.0% 7.3 | 237.5% 6.3 | 227.5+ 7.6| 22.0% 4.1{280.0+10.8
SA concentration (4/100mg) 31.4% 1.2| 46.2% 1.1} 52.7% 3.1| 48.8% 1.6| 55.3% 1.1
Wet weight (mg) 124.8% 5.4 | 162.8* 3.3 159.2+ 9.4 | 154.0% 9.1 | 192.0% 4.8
cervix | SA content (z) 32.8% 2.1| 58.0% 8.3| 78.8% 5.2| 59.0%1.7 | 81.3% 3.8
SA concentration (x/100mg) 26.2% 1.0 35.9% 4.8 52.2% 2.5| 38.4% 3.2| 41.7% 1.2
* DHA-Ac administrated for 3 days. (Mean=*S.E)

** DHA-Ac administrated for 7 days. °
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5.4mg/dl TH Y, DHA - Ac 5B OB L iz g
SAMEIRIET UL .

IV. DHA - Ac %50 Ii i gonadotropin B (- R (F

THE

FSH, LHR Z DWW 3L LTSA2&ATS
psaee~s, % 7> PRL [ZRE b mucification 3td
FERNELVEREROBELBESATY
57B)~BO)- .

DHA - AcBREFROEZNS DX 2T T3 ENT,
m#E FSH, LH, PRLEDOZEE #HIFE L /-, FEDNH

DHA-Ac  2mg/d.
DHA-Ac  5mg/d.
DHA-Ac 20mg/d.

mg/dl |

Mean*S.E.

100 -

; _m
; '
Pl ZZ% g%y
: o
“ B
B
u =

] 3 7
Time in days

Fig. 8. Effects of administration of dehydroepi-
androsterone acetate on serum sialic acid con:
centrations in biovariectomized rat.

150 ¢
mg/dl
} Meant S.E.

100 |- )

Serum sialic acid concentration

[ L L L
o 50 100 150 mg

Total dose of administration

Figd. Effects of administration of dehydroepi -
androsterone acetate on serum sialic acid con-
centrations in biovariectomized rat.

k7 v biZ,DHA-Ac 1H5,20mg ®# 3HB & U
7RIS L BROMER FSH 8 XU LH 0%
B, 10, NERTIELThHor,

iM% FSH {#i%, DHA - Ac 38 554588, 5 mg 3
HE, 7 HE&ES5E, 20mg 3 AM, 7 ARKGER
T, FNEFNTH4.36+0.22, 3.79+0.19, 2.79+
0.25, 2.9940.16, 2.70£0.21 yg/ml TH Y, DHA -
Ac BB LV ET, BEEOMM L i ERIZTE

5000 L

ng/ml |
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Fig.10. Effects of dehydroepiandrosterone acetate

administration on serum FSH concentrations
in biovariectomized rat.
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Fig.11. Effects of dehydroepiandrosterone acetate

administration on serum LH concentrations in
biovariectomized rat.
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(ol

M LH {Eix, DHA - Ac RS NHR%E, 5 mg 3
AR, 7 BRE&%58, 20mg 3 B, 7 AM&RER
Tk, FNFNFHY8.5+0.8, 3.1+0.6, 3.1£0.6,
0.8+0.2, 0.5+0.3ng/ml TH Y, DHA - Ac &5
&0 LH EkR#UsET 2R,

¥ PRLEIC DWW T, DHA - Ac EfRO M
PRL REBHIC TRE LI, Tobb, WATIEER
BS v b AHT 11 B DHA - Ac s 2772 o 148,
BH 2 BE I BERHRM L TRIE 2175w, DHA - Ac
FERENRRBEOE & LBHRE L 1. '

DHA - Ac20mg # 3 BMREL, £4HEOFH]
11 B> & QI PRL ORI, B 12 RIS
°h0, 11 BB X138, 15, 17, 19 B0 PRL{EIR,

1500
wlu/ml § MesnxsE.
1000

500

11:00 13:00 15:00 17:00 19:00

Serum prolactin concentration

Time of day
Fig 12. Serum concentration after injection of
dehydroepiandrosterone acetate in biovariec-
tomized rats (on 3rd day during administration).
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Fig. 13. Effects of bromocriptine on serum pro-
lactin concentration after injection of dehydro-
epiandrosterone acetate in biovariectomized rats
(on 7th day during administration).

et

ZNZ N 3212110, 9751324, 12424108, 744+
284, 304£35pIU/m1 TH Y, 13RI ERD peak s
HY, TORBETL, 19FHTE 11 ROERELE,

DHA - Ac20mg % 7 HFIERL THRE5Lz0bg
8 HEHORRNZELE, B KRTILL{THY, 11
BB L V13, 15, 17, 19B®D PRL fEix, #hzhy
¥ 40042, 4441146, 34691029, 22314335, 418+
178 xIU/ml TH D, L FAMAIZ DHA - Ac20mg 3 |
ARS8 L FBETH o 7o b3, peak HIZ LRETH IR
DOEEERLE.

%¥7:,DHA - Ac %5 & 2% PRL {5 FH i+
% Bromocriptine (2 - bromo - & - ergocryptine, §{
T BrC tB8) 0F&E 2 B2 BT, BrC 2BR+ 24
B & USEOFE 11FICE 1 mg, 52 mg 284
L7z, #0#FERE, M 13 HEINTWBTEL, ¢
EREFICB 5 PRLER, 142+2.2, 133+5.3, 144+
2.2, 140£5.0, 130+1.4 xIU/ml L& h, L%

5000

lU/ml
§ DHA-Ac 5mg/d.

4000 | $ DHA-Ac 20mg/d.

Meant S.E. 1

3000 -

2000

1

1000

Serum prolactin concentration

Time in days
Fig. 14. Effects of dehydroepiandrosterone ace:
tate administration on serum prolactin concen-
tration in biovariectomized rat.
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FEhhoT.

TIPSR S v M2 DHA-Ac 1B 5, 20mg %
IABL VT BEEELLBEOEHED 158133
# PRL {Eit, 4 ZR$ T &< Tho7:, DHA -
AcHEf 53 EEE S mg 3 HM, 7 HEEREH, 20
mg 3 B, 7 HMKREHTE, ThenFy 223+
15, 195+25, 408165, 286%29, 3720+1166 IU/ml
Tholz.

% E3

I (aging) BV LE L W EYOFREMICHE T
pESI, ERURARSEERIC L EEREE ST
LEERFEATCH S, Aging BENRSOEER
“BHETHBOT, FOERPNLETOWEIR, 8
B EROFEOHA L I MBI —HT 5

OTHB, FO XS RBAL S aging ORFRIZEMHIR
BOFREVZ B,

Aging & \» 3 RO, EiE4d, BRsd,
HBERD 3 DDV H S OBENTRE L ELHE
ruih, ERHRARESUR T, & Mz 3 aging
OFEELTOE OFFBECEETATWS,

7, EEREGOETIE, TESBEIVEETH
BrWIEEBIU DI L OEREP, INEBREO
BRVECYOEB R EBICBLWIEETE22 LT
aging CRIZTHRLVEVOBEOEFELRET IHE
LEEhTWw3, %7, BBIAD aging kowTH, &
oM BB LR BB T2 LN TELET,
ENRARMEREMOFERICL THRADEHRE %
BLTw3,

BREGOE T, NEOBEEMIBOTRE» S Wb
HRBEGORBTHB L V2R, TabbIis
DRETE aging OMENRET B I LM TE, 20
&3 REEOFELARN I DFE 2 2 28 - LT,
MEVBLSENTH S, -8 —BR e TR,
AR OB IR DTE & kv 2 00 ds, Tk
POREENERZ 2 2 T% aging DE» SBETS
3,

Mla4r v ~ )LD aging OFEE TIE, iz biF
HHEBRT RIS s, BARERCOR LK
DRIBTRIRI B LB Bl - M TH YD, 20
RRERI M OB TR CHET 5 2 b
TE, EhEMic LD ok 0 EENCEE LR OB/
BEET2 LM TH 5. 0 ED SLEMED
MR, B, Bk L OBREEEICHET S L
BHETHS, it MAROFRTERC B 5 &S
POOMMEBRTWI LY, HEERLRLTO
aging OFREIZ B W TERSERNERNTH S, &8

B TR 2V, MiELd L~ T0 aging OFF
RECIEEEE T 3 & MEEREOKE L FESEES
SOLOMBRYTHo7Z L REBEREIZVEIT, 20
FETOWREICS T HRABBELOBEF 2 RR
LTw3EEz 603,

BLED aging B L T, BRECRESE—EH
Mz &, BAEBRLLLIERERAORE
x50, BEEOEHERWUELIT 2 DO%SEEH
B8 Thbb 12 EEOEIOEELTHD, ik
ERLZOLURMROBATH S, BEREWE LTOR
BIEEERCFEARLLHMEL T30 %0
25, BELSDLDLH S, EEED S ORKITHIA
CHEEL, ThBFEHT208b5aRINTY
5. b MEBWTHIEEERACEREESEE
TE, Zv I CREOFEELHEEBER Tz L
BETHS, bbb ZFNSIDBTWL DHOHE
POMERMZ CTETHY, B ERE LM steroid ¥ O
RiZoWTE, EFOALEEET 3 DX estrogen T
HYH, —FFHEAOKEYE %NS €50 pro-
gesterone ¥ 7z id androgen TH 3 Z L D T W
%4049 Fetrogen BMR S Tk B MIEPER 2R
AL, ABIIEHEEL, progesterone B E T,
B ERARRE G EREEE T 22, ZOFERIRME
TH5,H5»UDPED estrogen T priming LTH
<o, TEDEESEE %1774 21 progesterone DXL
BEERIIZER L 3593940~ Androgen T 1
testosterone D5 T b ¥ T & T 5 05052,
DHA B 57 2 Z LicE W BB ITEEOKES %
I IENTESRD 2,79 M TRINDIS K
L TEUMRNEEDE I BARCRE & hs, &

Tk DHA #5412 & b B PR R B i 88
T 5539, EN W EBRRE SN2 0ELRFSH TR
v,

FARETR D EHEMERE R 1T INRE R D estrogen D
HERFRERTHD L ENTWVER, ZOREER
BEEES 2L, 0RRBETLEBEH LD
b DIREFRERERL Ty n®, ZhIZEE M andro-
gen B L U'F NS convert &3 estrogen DIER &
A7 &, R & B 11 - deoxy - 17 - KS @A
/8% — iz X < synchronize LTW3B Z Ens b, W
HOMEERHEBEODH S Z LB HERIENE, T,
BREW TR K I EBEHENER DR L
Yz s d, FITREE L £ ICEL O sexual
stimuli ¥ ACTH %4 & ¥, BB androgen £
EPRELLEELMb-o>TWRIbDEAKEN

é 13),24),53)~55)

EEMERE R OB, R L D estrogen FlAMEH
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BTV 3%, estrogen H O IE FEABEL IS
DHEBEREET I L b Eh, EREAL L TER
L 7- b estrogen D REREE S & DRILRIEIZZ N T
w3, FOLERIEPRET S —RCEHET
# %, Estrogen fERD§\» estriol BFFERIZBLTH
MEDOH? 2 b RAENC AR AR END,

INSDED» S bbb REEHEECHRERES
2ET 5 LMK RZ DHA OFFTREL LT
DHA O¥S52BATEIN, BETAREERETTDH
DHRPRLBOEREBT WS, 27z DHA fiRFE
TEEEELA O EEERANA SRS, chbik, &
5 DHA 24K T androgen 8 & U estrogen & LT
whif bisexual RIER #8720 &2 6N, 0D
WEDNT Y ARBRERT S X 528, £ENTEZOR
DARBEITIE U7z 7287 v A% L B ATREEDS A& »
tEzoh, 8RR LTHFEORDSNTWEERYE

ERE YRERE LD EFEET 2 BRI
WHD EAZEND,

L% L, DHA 285 U128 E, it 80 & 5 2fE
AZRETHEO2VTRE, LBFEHCEEHEATY
7\, BEIZBIT % mucification I2 DV T &, RN
CREBEZEACTZOREBHOBIEFLY, b
FERAZHRENIIE2 TRb T30, EBH%
FBRELTRbRL TR,

DHA #5z & » T# Z % mucification DRRE % E
BHCHET 370, KPR TIE L EA SA 2HIE
L7248, mucification DFEENE L e ML TH T
AHRLEBIERVEONLBDLEEERS,

SA BRI ICRAIICHER S L2080, ZIEE
25, M, MW, Rk CEE0S S OEEL
BEFELTCWB ZEBREHEh, BETREBLRES .
BT5HQLEANTWBHN, 2 DI IS H20H
ERTwiy, ENBARZEE TR, FEREDOS
WC BT SA VEBLREIZET2b0LEN, &
TeEERRO SA S F R L FTEA% L O EER
BEMENTRD 5N TR0 2 5 1 IIFOEHEFD
SA 2BET 3 L, BTOEREEBAMSEESND L &
T %89,

FSH i3#95% D SA #&#, 2O SA2RET D L
FSH iZiEE £ K 500 TH D SASEFRIILY
EENDH,FSH EEFRZ SA X LH OESEL2EDO
CEBEZL SN TV, &7, ERREZ LD I v b
BT EMAEF D SA 1k FSH & #iciins 2™,

Zv POIEEERICBITBEED SA BEIX, 5FEEK
TRERPIZZFAMER L, diestrus KBV T
estrus &V EE L T 2HE b H 2390, THEIFIHE EF
W2 ERAPERERLI, DI kX, estrogen 78

I

SABBAEAEZELTWAI L2 ELBDbEIL—;
BEET&3,

USRS 7 v F CDHARE W X 0 B - R
SA BIZEHITHML, # 3fEOBRECEL o, —5
DREBEBAD LHMCARLE. 0%, 85
DHA-AcENHET 2 tDHA X D E# I
estrogen En—EE 2 %, SA BAEAMMELans
T L Al SN, SA BERINCHIET B Lizy,
DHA - Ac %5 & & mucification TRE B O B4
HEMCHERES W,

JEEEHETSH7y bTE, 1A5BLU 20mgRs
Btz 3 HHO RSN TR LK SA BECEr
BRHHNT, 7 HMEESTHH TH 2 o
S5hiz, ZidHE DHA B—EUA%E T estrogen iz
iz h, ZOEEREbhI:bDEEZ 5h 3,

FERSARDOLWTTFEAD SAREEEOE L
A% &, DHA 528N gL 2hd DHA
» BERHLL 7z estrogen DIERA D72 & &% 3 i,

RVE CRESRICE T 3 E LR OERS mucifica-
tion ® SADEERZ YL 6ATH, BiZHLR2EET
B wbE—Do0RSB e LTOERLELEELT
WaHDEEZ NI, DHA BFE L iE L TR
fERT2HEMBH D, SA BECPRETCHETHVERT
HETRIEL, BTELREFE TREERFTES
ﬁ 6 nf:35),71)~74)'

Mm% SA #E X DHA - Ac 5 B0 RN & Hiz#
L7238, ZOBABAE2ERL TW» 2 0IITHTH 3,
SA #&F 7 38 < OIiF glycoprotein ® DHA #5
WEAEBOBRRELTEL b DEELZ SN, Ih
Wik FSH OETHEESE L TWwWaTH S S, £k, AR
WERIZ i3 progesterone L FEE L, ThEERT
B EbHETS a- acid glycoprotein % £d 10% L E
DSA(2EETLELENTEY™™, Zhdy DHAK
S0HERRITOEHDLELZSNS,

e REO I glycoprotein O ERICHELT
i, £ TRAEENFEEZAVTEROOROL
TORENTRETH 2, Ty bBLTRRE MY
HMnERTRbRATwE Y, BERETZINGE
BELCEERYE LA s S8 SA BEIELT
T2 0, HEBHEELAEREVL LD,

L L, 2 s DHA #5.C & D 208¥ 5 [+ SA
LELERFERNCHEET 5 SA L OEEROEHE
SHROMBETHA .

DHA - Ac#5i & b, [ FSH 3 EECHY
L, LH BAFZED L2, Zhid DHA » o
7z estrogen 23T EIPN SRR Ic X 0 LR L TW
FSH 8 & ¢! LH &L 7 negative feed back #iZfF
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FLEbO LSRG,

DHA - Ac 512 &  fu## PRL ffK 15 BFI peak
$#4 5 LA BT LIS, 11 B LU 17 Beia DHA 9
RERLEALCEIZEEE> TR, Z OERE 3 5
waE b 7 EEEARBICE L TOERO/ Y — > 2R
Lizat, FEOBRER T BREEHROGHEIIEL,
DHA - Ac 5 %2RMEY 5 Licd Y PRL ERDORIE
T B & L 45D bashiie, 7, 20 DHA &
Eiz k% PRL b BrC Ofiks cREICHF 2
ik, ThOOBECHRENEELTHE LY
FBELTWBEELLNIL,

k¥, PRLOEEE LK SA B2NT 5 Lt ORE
b b Do~ BRFFETIE Z OFREEDFEIZ DWW T
YR TH o,

DHA 51z & 2 £E#BHN SA OEH BT 2 8%
i, BB androgen DAEBFNEHRO—MEHEE T2
FTEETHY, BLOTREESZTINEHDOLE
#ahiz.

#® Bl

fix B0 dehydroepiandrosterone acetate (DHA
-Ac) ®HBE L BEOMBIIIRRERS & UFERR 2
v boIn# FSH, LH, PRL, SA{E, 8 X UELK,
FEEBASABECRIZTHELREL, 58, I
EOEE, BELROBEENElLE L OR&EECD
WIEBZ OE» ML, EREMAT:,

TR EER S v bz DHA - Ac 285 L7155,
Fek R, DHA - Ac 1 H5 mg 3 HERER,F
7 B EEE, 20 mg 3 HAE, 7 BE&RERICBL T,
MmiEFSH {E X # #1 # 1.4.36+0.22, 3.79+0.19,
2.79£0.25, 2.99+0.16, 2.70%0.21 ug/ml(Meant
SE)THbh, DHA - Ac 5B ME LcFb 5
Ry sid:, ME LHERZhZnFH 8.5+
0.8, 3.1+0.6, 3.1+0.6, 0.8+0.2, 0.5+0.3ng/ml
Lk DIRGIIEILR & Iz, ¥E PRL ik 2 z2h
49 22315, 195+25, 408465, 286+29, 37201166
plU/ml THD,DHA - Ac 5.2 & D I PRL EIE
LR,

%7, DHA - Ac i 594 2 BB BB g
PRLIERFIE L 7R T3, 158 % peak L T3 LR
2ELTHD, 118, 17 B Cik DHA - Ac R85t L
FAUEIZ L ¥ 2> T2 BB en e, 7 BRERE
WU peak fEi, 3 HEBSOZ I LK 315
DERAERL 2, 8 = O _LEE Bromocriptin 05
RLYsEeizingl s s,

M SA 1%, FMINERER T v  OBA TRARE
Besuwtzhzn 110.8+63,96.3+5.5,99.943.5,

86.3+5.5, 70.8+5.4mg/dl TH D, HEROMINL
FEEE L, E¥E S v b TR, estrus, diestrus 1,
2, proestrus FREDIME SA fEIZZh Fh 98.5+2.5,
97.5+2.4, 99.8+3.0, 105.5%5.3 mg/dl TIEFIRFEL
LARVDE%RRL, DHA- AcEREHCREATH
95.8%+5.3, 74.5+2.9, 86.7+£3.0, 68.9%5.4 mg/dl
ERAERLI.

BB ER SA BEwRIZT DHA - AcBEDHED
Wik, TRASIERRY v PTRATESRIBWTE
Nn¥h 39.1+5.2,70.6+5.4, 108.6+5.5,45.9+1.1,
42.8+3.0 ug/100mg TH Y, 52 DHA - AcRE5E
ETRBESEOEME LB EFNSABERZZHEL
o, FNEBEZDEABBIBA L, EES v T
| estrus, diestrus 1, 2, proestrus R0 EEA
SABERZINTN 34.31£1.6,34.0+5.2,35.6+2.2,
35.4+2.7 ng/100 mg TiEIZRHESRL, EEEE TS
FE¥Z7y FZDHA-AcBELLETRZAETH
36.4+2.5, 83.1+5.0, 38.2+3.1, 92.9+3.5 ug/100
mg T, 5,20 mg HFE5#HHw 7 HERG KB TEH
KHEMMERLY, DHA-Ac&S50E EEN SA BE
KRIZTHEC OV T, FROFRICE VBEISR
rIZEFPspIENT.

FEHEBN SA BEICKIZT DHA - Ac R5DHE
ZOWTE, THIIERERS v b TS
TENEFN 46.9%3.3, 37.3+2.3, 27.1%£2.4, 31.2+
1.0, 43.2+1.8 g/100mg TH v, HEEOHIN & 4
HRT 54, —~ERULOBEBTRMCHHNT S
ERBFDH s hie, IE¥ T v Tt estrus, diestrus 1,
2, proestrus EHDFENEMR SABERZZLEN
31.4+1.2, 43.1+4.1, 49.5+0.9, 40.7+2.4 g/100
mg T, diestrus 2BV THINT 2@ %5, DHA
-AcHBERBETIE, 46.2+1.1,52.7+3.1,48.8x1.6,
55.3%+1.1 £g/100 mg TEEIW LR L.

DHA #5580 L& mucification OFRE % & L&
NSARHBT B LICE D BRMUIERET S EMBT
E2HDLAREN, FRERCEELEBEFNER
PHETLLHEEEINE SADBELFCSECE N,
DHA Z ¥ DFRNLEVICEDEROEBERT I EDS
b, BEoEZZ2EETRE VOIE—-DODOEBRLLT
DRE 2 RTZEBNTRHREN, 51 DHA REFEAOD
TR DIREET 12 Bv>T androgen {EFE & estrogen {EF
OB OISR N7 VAR ENHEALTNE Z
EDHERIE T,

B DICiEE L B R w R o EERAASER I B# L,
BrEBAG Iz, FE, 2H, MFEHE, KH,
AN I, FARSEMR W BHBEL 7. 2B, B
VI 72 O T AR A — TR R (LB, IR R
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Effects of Administration of Dehydroepiandrosterone Acetate on Serum Proteohormone
Levels and Sialic Acid Concentrations of Genital Organs Shozo Oosaki, Department of
Obstetrics and Gynecology (Director: Prof. E. Nishida), School of Medicine, Kanazawa Uni.
versity, Kanazawa, 920 — J. Juzen Med. Soc., 91, 387—402 (1982)
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Abstract
The studies were made on the effects of adrenal androgens in bilaterally ovariectomized and
non-ovariectomized female rats. Intramuscular administration of 2, 5, or 20 mg/day of dehydro-
epiandrosterone acetate (DHA-Ac) was made for three and seven days. Serum levels of follicle
stimulating hormone (FSH), luteinizing hormone (LH) and prolactiz (PRL) were measured by
means of radioimmunoassay. Concentrations of sialic acid (SA) in serum and in vaginal tissues
were measured by means of thiobarbituric method with hydrolysis and eluting by resin column,
Effects of DHA-Ac administration were as follows; a moderate decrease in FSH, a marked
decrease in LH, a marked increase in PRL with a peak at 3 pm_ in the day, and a significant
decrease in serum SA. The increase of serum PRL after injection of DHA-Ac was completely
suppressed by pre-treatment of 2-bromo-a-ergocryptine. Uterine SA concentration increased
slightly after administration of DHA-Ac in both biovariectomized and normal rats. Vaginal SA
levles of bilaterally ovariectomized rats were 39.1+5.2ug/100mg. When DHA-Ac 5 mg/day for 3
or 7 days was given to bilaterally ovariectomized rats, the levels were 70.6%5.4 and 108.6%5.5
Mg/100mg, respectively, When DHA-Ac 20 mg/day for 3 or 7 days was given to bilaterally
ovariectomized rats, the levels were 45.9£1.1 and 42.8+3.0ug/100mg, respectively. Vaginal SA
levels were increased by the dose of DHA-Ac, but when the dose of DHA-Ac was exceeding
20 mg/day, the vaginal SA levels were decreased. These results indicate that there is optimum
dose of DHA-Ac for increase of vaginal SA concentration. Vaginal SA levels of non-ovariecto-
mized rats were 34.3t1.6ug/100mg. When DHA-Ac 5 mg/day for 3 or 7 days was given, the
levels were 36.4%2.5 and 83.1%5.0ug/100mg, respectively. When DHA-Ac 20 mg/day for 3 or 7
days was given the levels were 38.2%3.1 and 92.9+3.5ug/100mg. These results indicate that the
relationship between vaginal SA concentrations and the dose of DHA-Ac was influenced by the
conditions with or without the ovary. It is suggested that SA concentrations in the véginal tissue
determine the degree of mucification on the vaginal epithelium induced by DHA-Ac admini
stration.




